Mutagenic effects of restriction enzymes in Chinese hamster cells: evidence for high mutagenicity of Sau3AI at the hprt locus.
CHO cells were exposed to seven different restriction endonucleases by electroporation and their cytotoxicity and mutagenicity measured. Cell killing as determined by a colony formation assay occurred in a concentration-dependent manner for each enzyme. The D0 of the survival curves were: MspI = 24U; AluI = 31U; Sau3AI = 106U; HaeIII = 46U; HinfI = 30U; PvuII = 35U; BamHI = 163U. BamHI and Sau3AI were particularly ineffective in cell killing. For the 6-base recognition sequence enzymes, PvuII (a blunt-ended cutter) was much more cytotoxic per unit electroporated than BamHI (a sticky-ended cutter). Among the 4-base cutters, Sau3AI and HaeIII were generally less cytotoxic than HinfI or PvuII. Cell killing appeared to depend on the nature of the recognition sequence and cutting sites rather than on the cutting frequency. The mutagenic effects of these restriction endonucleases were investigated by measuring the induced frequencies of hprt gene mutations. The mutagenicity of Sau3AI was dramatically higher than the other enzymes, increasing linearly with dose up to 35U. When normalized for survival, the mutagenicity of Sau3AI relative to the other enzymes was even greater. The mutagenic effect of BamHI, which has the same 5' protruding site as Sau3AI, was much lower at similar dose and survival levels. MspI, BamHI, and PvuII which have no recognition sites within the hprt coding sequence were marginally- or non-mutagenic. Based on these results and the distribution of cutting sites within the hprt cDNA for the enzymes studied, the hypothesis is discussed that a region in exon 4 is highly sensitive to the induction of mutants by DNA double-strand breaks.